Abstract. The distributions of King and Blue-eyed Shags (Phalacrocorax albiventer and P. atriceps) were reevaluated, incorporating new data. The differential distributions of the phenotypes do not correlate significantly with austral summer water temperatures. In areas where the forms occur together, hybridization is frequent and plumage-based disassortative mating occurs. At localities of overlap, King and Blue-eyed Shags are virtually identical in skeletal size and shape. Heterozygosity is very similar for both forms over all populations and at Puerto Deseado, but not for the Monte Leon and Ushuaia populations. Genetic distances between the two forms are very low. King and Blue-eyed Shags should be considered conspecific color morphs of a single widespread species, Phalacrocorax atriceps.
Despite their conspicuousness, abundance, and wide ranges, the distributions of Ring and Blueeyed Shags in South America are not well known. Devillers and Terschuren (1978) provided the best and most current published information on the distributions of these shags, but they and most earlier investigators did not differentiate between juvenile and adult shags, thus leaving many records of "Ring Shags" open to question. I reanalyzed available data on shag distributions in South America and summarized new information obtained during field work in southern Argentina and Chile. I then tested for correlation of the relative abundance of Ring Shags with decreasing water temperature. Through analyses of skeletal size and shape, allozyme frequency data, and incidence of hybridization, I tested the hypothesis that King and Blue-eyed Shags are differentiated from one another at localities of cooccurrence and thus should be considered distinct, sympatric species.
METHODS

DISTRIBUTIONAL ANALYSIS
In reanalyzing the distributions of Ring and Blueeyed Shags, I considered published sight records of Blue-eyed Shags from southern South America to be valid except when it was unclear that the author had differentiated between the two forms, or when there was some other reason to doubt the validity of the sightings. Because of the potential for confusion between Ring Shags and juvenile Blue-eyed Shags (Rasmussen 1986a ), I did not include records of King Shags from the few localities for which I could not verify the identification by specimens or photographs. I did not attempt to interpret old records of P. cirrhatus or P. carunculatus, or those of Blaauw (19 12a, 1912b, 1921) Reynolds (1932 Reynolds ( , 1934 Reynolds ( , 1935 To test for correlation between distributions of Ring and Blue-eyed Shags and surface water temperatures, I regressed single diurnal austral summer (December-February) surface water temperatures for each locality (taken on the Pacific coast by crew members of the "Jason" and on the Atlantic coast by the author) against ratios of the two forms at each of 39 localities (21 localities in Chile, 12 in Argentina, and 6 in Tierra de1 Fuego).
DETERMINATION OF HYBRIDIZATION
Ninety-six museum study skins and 140 freshly collected Ring and Blue-eyed Shags from the South American continent and Falkland Islands were examined for evidence of hybridization. In addition, 57 study skins from Macquarie Island, South Georgia, and Antarctica were examined. Adults were considered pure King Shags if the cheeks were extensively black with the demarcation line curving down away from the eye, and white feathers were lacking in the middle of the back. Adults with extensively white cheeks, demarcation lines curving up towards the eye, and with or without white feathers in the center of the back were considered pure Blue-eyed Shags. Juveniles were distinguished using the criteria in Rasmussen (1986a) . Birds intermediate between the two pure forms were presumed to be hybrids if from localities where both forms are known; if from areas of allopatry they were considered atypical specimens.
Observations were made on frequencies of mixed pairs at breeding colonies at Isla Chata, near Puerto Deseado, and at Monte Leon, on 24 February 1985 and 2 March 1986, respectively. Pairs of adult shags were considered to be mated birds if they stood on a nest together and allopreened each other.
SKELETAL SPECIMENS AND STATISTICAL ANALYSIS
Skeletal specimens used in this study are enumerated by sex, age, and locality in Table 1 . Freshly killed shags were weighed to the nearest 50 g with a Pesola scale, and were reweighed when only muscle and skeleton remained. Culmen, tarsus, tail, wing (arc) lengths, and length and width of gonads were measured to the nearest mm.
Skeletal measures used in all multivariate analyses in this study were width and height of Freshwater shags from lagos Yehuin, Fagnano, Nahuel Huapi, and Vintter were excluded from this analysis and their relationships will be treated elsewhere. Presumed hybrids were also excluded from analyses except where noted otherwise.
In all statistical analyses of skeletal data, the sexes were analyzed separately because King and Blue-eyed Shags are highly sexually dimorphic (Rasmussen 1986b Loci that were not polymorphic in at least two individuals from the Falkland Islands, four from Puerto Melo, two from Puerto Deseado, two from Monte Leon, four from Lago Yehuin, four from Ushuaia, and four from Region X were considered monomorphic. All polymorphic loci were examined for each individual, and for most polymorphic loci each individual was run twice and double-checked. Loci apparently homologous with those detailed by Harris and Hopkinson (1978) were assigned the recommended names (e.g., GOT-S, GOT-M); otherwise, the most anodally migrating (fastest) locus was denoted "1," the next "2," etc. The most anodally migrating allele at a locus was denoted "a," the next "b," etc. If bands appeared to represent ADH, MDH, LDH, SDH, or EST instead of the specific target enzyme, another slice of the same gel was counterstained for the suspected enzyme for verification. = 1,350-2,400 g, SD =  3 14) , suggesting that some of these juveniles, although they were fledged and flighted when collected, were still under parental care and had not yet reached adult size. Thus, results using specimens from this locality were considered less reliable than from other localities.
BIOSYS-1 (Swofford and Selander 1989) was used to analyze
Means for most external and skeletal measurements for female Ring and Blue-eyed Shags from each of the three localities of cooccurrence (sample sizes of males were too small to permit analyses) were almost identical for both forms (Table 2) . Only five measurements differed significantly between forms at a locality, and these only slightly: lacrimal height, culmen length, sacral length, scapula length, and coracoid length. All significant differences were relatively small, only sacral length being significant to the P < 0.0 1 level; the majority of variables did not differ between forms. Much greater differences were found between localities, for which 23 measures differed; no interaction effects were present.
Multivariate comparisons between King and Blue-eyed Shags. In a principal component analysis using only female Ring and Blue-eyed Shags from Puerto Deseado (the groups with the largest samples), principal components I-IV (PC-I to -IV) were significant (Table 3) , but PC-III and -IV constituted a region of sphericity and were not interpreted. The first four factors explained 65% of the total variance. There was no significant difference between forms on PC-I (Fig. 3 ) a shape axis (Table 3) for interorbital width, lacrimal width, sacral length, and ischial terminus width; of these, lacrimal width explained by far the greatest amount of variance. PC-II was a general size axis on which lacrimal height and width and interacetabular width were uncorrelated, whereas ischial terminus width was negatively correlated with size. Scores for Ring Shags averaged significantly higher than those for Blueeyed Shags on PC-II, being positive values in all but one case; this shows that Ring Shags were larger in size than were Blue-eyed Shags. The fact that PC-I was a shape axis rather than a size axis demonstrates the similarity between female Ring and Blue-eyed Shags from Puerto Deseado. (Fig.  4) .
When female Blue-eyed Shags from Regi6n X were used as unknowns in a discriminant function analysis between female Ring and Blue-eyed Shags from Puerto Deseado (Fig. 4) , the Mahalanobis' D between Blue-eyed Shags from Region X and Puerto Deseado was 0.03 (P > 0.05), whereas between Blue-eyed Shags from Region X and Ring Shags from Puerto Deseado it was 2.03 (P > 0.05). Seven ofthe ten Blue-eyed Shags from Chile were identified correctly as Blue-eyed Shags and three incorrectly as "Ring Shags."
In a principal component analysis of females from Puerto Deseado, Monte Leon, and Ushuaia, about 80% of the variance was explained by the first three factors (Table 3 ). The effect of locality as tested by two-way analysis of variance was significant for scores on PC-I and -11 but not those on PC-III. Scores of the two forms did not differ significantly for any of the first three factors, nor were there significant interaction effects, showing that forms did not differ significantly more at one locality than at others. In most cases, at each locality and for each factor the mean principal component scores were similar for both forms, and the range for the smaller sample was contained in the range for the larger (Fig. 5) . Exceptions to this were PC-II for Puerto Dese- . 1989 ). Hybridization has very rarely been documented in the Phalacrocoracidae, but this may be partly due to the difficulty of detection of hybridization among the mostly black cormorants and shags.
Female King and Blue-eyed Shags from each of three localities do not differ significantly in size or shape. They are more similar to each other at each locality than to members of their own form at other localities. Alternative hypotheses possibly explaining this are: (1) the same environmental factors have acted on both forms at each locality, causing them to evolve in the same direction; (2) gene flow between the rare and common forms at each locality has led secondarily to their uniformity in size and shape; or (3) the two forms are morphs of the same species that differ only in plumage characters and have never been separated geographically. If the first hypothesis were true, the forms might be specifically distinct, but if the second hypothesis is true, the forms are not distinct species under the biological species concept, because high levels of interbreeding are required to result in the demonstrated homogeneity between the forms. If the third hypothesis is true, the morphs never were incipient species. The second and third hypotheses are both supported by the widespread occurrence of hybridization.
Conclusions on levels of divergence between forms based on allozyme frequencies are often largely congruent with those based on multivariate morphometric data sets (Marten and Johnson 1986, Corbin et al. 1988) although just as often genetic and morphometric data provide markedly different answers on divergence between taxa (Zink 1982 (Zink , 1986 (Zink , 1988 
